
FINAL REPORT 

To da te  roughly 70% of a l l  r a w  da t a  tapes  received from 

Pioneers 8 and 9 have been t r ans l a t ed  i n t o  usable working formats 

and analyzed. During the  la te  summer of 1970 D r s .  K. G. McCracken 

and U. R. Rao v i s i t e d  Dallas from Aust ra l ia  and India,  respect ively,  

and g rea t ly  supplemented the  e f f o r t s  of the  UTD Pioneer group. 

Many of t he  recent Pioneer 8 and 9 r e s u l t s  have been accepted 

f o r  publ ica t ion  and have appeared o r  recent ly  w i l l  appear  i n  t h e  

s c i e n t i f i c  l i t e r a t u r e .  A p a r t i a l  l i s t  of these  r e s u l t s  and s tud ie s  

cur ren t ly  being f ina l ized  would include: 

(a.) Studies  of t he  he l iocen t r i c  longitude dens i ty  gradient .  

It has been shown t h a t  performing simultaneous measure- 

ments of cosmic ray i n t e n s i t y  a t  d i f f e r e n t  heliolongitudes 

enables an estimate of t he  azimuthal gradient of t he  cosmic 

ray flux, which i s  e s s e n t i a l  f o r  estimating the  s o l a r  

f l a r e  loca t ion  as w e l l  as understanding the  decay e f f e c t s .  

(b.) Studies of t he  decay phase of t h e  s o l a r  f l a r e  e f f ec t s .  It 

has been shown t h a t  t h e  decay of a f l a r e  enhancement i s  

completely governed by t h e  convection by the  s o l a r  wind and 

t h e  azimuthal gradient .  

Studies of t he  an i so t rop ic  par t ic le  propagation of 

s o l a r  in jec ted  cosmic rad ia t ion .  

t h e  anisotropy observed during s o l a r  f l a r e  e f f e c t s  under- 

goes a na tu ra l  t h ree  phase evolution. These three  phases 

may be taken as: 

Phase 1: Fie ld  aligned an iso t ropies  ind ica t ive  of a 

high order of "guiding-center" motion. 

are generally aligned along the  l o c a l  Archimedes 

configuration, and thus usua l ly  appear as a r r iv ing  from 

the w e s t .  

coll imation gradually becomes 

Phase 2: Equilibrium aniso t ropies  from t h e  general Sun 

(c.) 
It has been shown t h a t  

The an iso t ropies  

s p i r a l  

Af t e r  d l  day t h i s  high degree of p a r t i c l e  
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di rec t ion .  I n  t h i s  phase the  cosmic ray evacuation is  

la rge ly  under the  control  of the convective proper t ies  

of the so l a r  wind. 

1 - 4 days a f t e r  the  i n i t i a l  i n j ec t ion  and r a the r  quickly 

gives way t o  

Phase 3: Equilibrium anisotropies  from di rec t ions  clo,se 

t o  45' East of the s a t e l l i t e - s u n  l ine .  During t h i s  phase 

i n  the  f l a r e  event, the d i f fus ive  component of the cosmic 

ray population becomes s ign i f i can t  enough t o  cause the 

bulk motion of the  cosmic ray p a r t i c l e s  t o  move roughly 

perpendicular t o  the in te rp lane tary  magnetic f i e l d  l i nes .  

Studies of low energy p a r t i c l e  propagation during spec i f i c  

s o l a r  f l a r e  e f f ec t s .  

events of March 30- A p r i l  10, 1969 i n  which the occurrence 

of a s e r i e s  of complex f l a r e  events resu l ted  i n  cosmic 

ray p a r t i c l e  enhancements being apparent over almost 360 

i n  so l a r  longitude, and the  event of March 12, 1969 which 

i l l u s t r a t e d  t h a t  the  a c c e s s i b i l i t y  a t  1 AU t o  cosmic ray 

p a r t i c l e s  i s  not a simple function of the  r e l a t i v e  so l a r  

longitude. 

An intercomparison of the  Pioneer 8 da ta  with the UTD 

IMP-F data  i n i t i a t e d  a f r u i t f u l  study of the co-rotat ing 

e lec t ron  event of Ju ly  13, 1968. 

This phase gradually occurs between 

(d.) 
Of p a r t i c u l a r  i n t e r e s t  w e r e  the  

0 

(e.) 
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